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(54) WHEEL AXLE BEARING DEVICE AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a wheel bearing 
device having high-degree anti-cracking strength and 
size stability and being excellent in a rolling fatigue 
durability. 

SOLUTION: The wheel bearing device 10 consists of an 
external member 4 provided on an inner circumference 
with a double row comprising rolling surfaces 4a and 4b t 
an internal member 1 having rolling surfaces 7a and 7b 
opposed to a double row comprising the rolling surfaces 
4a and 4b, respectively, and a plurality of tapered rollers 
5a and 5b situated between the external member 4 and 
the internal member 1. A wheel mounting flange 8 is 
situated at one of the external member 4 and the 
internal member 1. At least one member of the inner 
rings 3a, 3b, and the tapered rollers 5a and 5b has a 
nitrogen enriched layer. The particle size number of the 
old austenite crystal grain of the member is numbered in 
a range exceeding No.10. 
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[0080] 

C,= (N/A) + <M/(Ap e ) > [1 + el/ U (p.+ e,) } ] 



(12) 
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<7 2 = (N/A) + { M/ ( Ap 0 ) } [l-e2/ U (p„-e 2 ) } ] 
«=- (1/A) J fl {77/ (po+T?) } dA 

( 5 ) m&m® 

mX'bh. HI 2(a)(±IEffi[lT'*0. Ill 2 (b)(i0IMlT'J>l>. 
[0081] 

mi 2 (a) fcitf (b) £#!IL-c * &tS&3S*ft!sSiW-2 1 (2, IB»n-;U 1 1 (c 

i^tra^n.. x-)\si3kmMix\si&ix^h. *->n 3«±, 0/4) " <o#- 

[0082] 
II ^MWl^®^* 

( 1 ) mm 

mmmmifzzz<r)femi8mfc>ms' a ii. o. i2ppmtimz-m^®.t%'> 

X\ih. t\Mi. ®9tmi\Mm<r)mfMz$iix$>7>*:-7 (NH 3 ) tfftMlX*m 

tfmwz®\Ltztz#>tnihtih. ztuznLx. umB^Dit. *.mm\to. 37- 
0. 40ppmt*ftm<t,z&x'm-ix^z>. zcD*mmi%mmxii§' a t®ti><ii' 
x-hi. 

[0083] 

±m<n*m&<7)mtoz£ 0 , *mco®mizim-tz>mcoMik$:mmi-t>z tar* h . 

( 2 ) fe^SS 

-r^^^B-Dio^, ib:*-xt-m bmt. 1 1-1 2 

mzffltWit § *VC n I. . tm E & J: V F & f>t/lc^*«^M-fMafpii «fc t/^a&Afl?) 
|B*-Xt:M Kifa, *SAft«## 1 OX'h*). *mM<r>timB~~D £ *)®±%&ik 

( 3 ) ^)t>v-wsmm 

mizxtuf. mmmmimm&nisvjuv-m&m^. 33 j/cm*T'*>i>o 

KJtL-C, ifWnm^>m\B-D<r)^)V^-m^mte. 3 0~6. 65J/cm'!: 
itSWIA^ftT^. ZCO^X'h. 2&&Ail&mm\<VZoi) i '> J r>l>V-W!®m i 7i; 

( 4 ) ®8lf&7)ffitf)if J£ 

3 0MPa^K«JfcWIfc:5:oTOl>. .iMwttLT, f#$B~DW®c«|5;fi<f(i2 6 5 
0-2840MPat flfcttW* f>*U . ^fflMAFaOl&Jg^ffii 2 7 7 0 M P 

ax-b*). f&m~-Fc?>®®miimb®wx'b&. z<?>£o%. m®B'-v<v&&ztitz 
mitim.it. ib*-xt^m b&sm<vmsHtt&A,x\ ma^m^i&mizxm^ 

miizztM. vmrnAmmmmitrnzmmztiiz^tzmix. &fm% 
»^L 10 (iftt><Rv\ zixiz\tLxfcm%$m.-immsh<?>mmmmii3. lfgt&i. 
. mB^Dco&®mmim*mtmmmsh£<o*.mzft±.-ti. *mwum 

[0084] 
[00851 
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(HSfci?J2) 

mzm&m 2 cov ^xmm-ti . te*>x». ymzvzmz^x. -aco^sr 

ff=5:o^„ gft^affl^Wi, JISS«SUJ2«(1. 0M%C-0. 25MM% 
Si-0. 4li%Mn-l. 5ll%Cr) fcffiw Xfl-ZflC*It Lit. 

( Xtt : )tm\) : ^IMAix^ (a^SftMSii-f ) . 

. «8h*bi 5 0#ra. SKSHi^asaBWi, Rx^x+ryt-r^xt W:. ft 

( 1 ) £MS#*ft 

[0086] 
[X2] 





</>12xL22Rffif*&* 




10ffl 


mm 


3/4" (19. 05mm) 




5. 88GPa 


ftft&K ; 


46240cpm 




S-t*>VG68 3Mffatttt 



[0087] 
[SB] 







L M 0Jt 


L )0 (xl0 4 |5]) 


L l0 (x10 4 |fi]) 




8017 


18648 


1.0 




24656 


33974 


3.1 


z« 


43244 


69031 


5.4 



[0088] 

mizxtm. imm^Ymt. mt<immxmm.ti9)^mt^xmL l0 m 
it^mm^m. ztuzMtx. xmrnnzmt. y«oi. 7 4 ask ttzxtt 

9)5. AWiKMHmlX^t. Z9)&&<7)^tei?nim<?>WlM1tiz£& : i>0)b% 

( 2 ) i^l^HWWH 
Sz-WHJ-WttWi. Uy-yf-KHfrtrfflV^T. ±*0J I SZ2 24 2C»tfc* 

[0089] 
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(J/cm 2 ) 






6.7 


1.0 


Y** 


5.3 


0.8 


z** 


6.7 


1.0 



[0090] 

( 3 ) if mmmtmom® 

K Ic = (PUT a/BW*) {5. 8-9. 2 (a/W) +4 3. 6 ( a/W) 2-7 5. 
3 (a/W) 3 + 77. 5 (a/W) M - ( I )' 

[0091] 

[*5] 





ttftft 


K| C (MPa^m) 


K| C (Dit 


x# 


311 


16.3 


1.0 


Y*t 


3® 


16.1 


1.0 




3(1 


18.9 


1.2 



[0092] 

( 4 ) ttEK&KttR ( ) 

[0093] 
[^63 





sss*» 


8*E&®J£(kgf) 




x*t 


3<i 


4200 


1.00 


Ytf 


311 


3500 


0.84 


Ztt 


3<I 


4300 


1.03 



[0094] 

( 5 ) tpN-aaww 

ftftffigl 3 OX:. «mia5 0 0«*iat*J»t*»*^1S!MI:*O8!IStS«& . ^ffi® 
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[0095] 
[*7] 







(HRC) 


«*»%> 


(x10~ 5 ) 






3{§ 


62.5 


9.0 


18 


1.0 




311 


63.6 


28.0 


35 


1.9 


z*t 


341 


60.0 


11.3 


22 


1.2 



C0096] 

(6) JHi^?MTfc:is(***ftKlk 
[0097] 

imy 





Fr=6. 86kN 




Pmax=3. 2Gpa 




2000rpm 




*-tf>56 




0. 4g/1000cc 




tttt 100-180 /im, ®£ Hv800 



[0098] 
[«9] 







L 10 **<Dlt 




20.0 


1.0 


Ytf 


50.2 


2.5 


z# 


74.0 


3.7 



[0099] 
[0100] 

±, ti¥ rttswwoffiao 3 ^ s * pmtcsww * ; t a*?* & c t . 

[0101] . 



(16) 
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OtffltefcoweiSLfctf, fcfc*tfH14*>J:3fc, 5M5WT4 fcWMRtt 

ft7 7 y mmmmgmm 1 o 1 1, ajEarffira* . 

[0102] 
[0103] 

[ Hi ] *smn&to?)jm l fcfc ft S WfetSSgE £^-f1RB&»MI-e£> & . 
[02] Hi cmmmwcHy* h <, 

[03] itmtrmt&imi \z.m&mmvm:wmwRhh. 
[04] *mi<D^nmmiizmzmmimp)$ffimmw-t&mx'$)h. 
[05] wftHBaattettiawws^ojm, ^wh^-xt-m b&£*-r0T 

**. (a)ti*»«0«O*g»ift'C*O. <b) ttflS3^«|g*,H,-C*S. 
[06] (a) «05 (a) £0#UdB*-Xr^ b»#£*U (b)(205(b 
) £0ft?L£IB*-Xr-M MMte*n* . 

[07] ttW8tltoV1Bf&2 fcfelti WfcWSa**tWSKDBSI?*4 . 

[ 08] *%ty]a£ffce>«jlB3 (c»(t&«tMK^^)HRS:$tmDniiB-e<b 6 . 

1 010] ^BBconsfio^ 5 nmfi mm^mn-^&^-mmmmx'b & . 

[011] fPfflffiftKKK (K^JE^ffl^SI^) ^ISSifr$r^-r0T'S)l). 

[012] «K«S^»SrSSI!W»<O«B&0-C*l.. (aHilHHT*!), (bMiHHHT** 

[013] t?WK«ISttK®!cO^fr5-^0T'$>§. 

[014] *^ofl!!^SS<7)mtcfc(t^mttltS^a5r^tfilB&Bfffl0-CS)l» . 

[##oiB<Pl] 

[0104] 

1 2 A/ft, 3a, 3b rtte. 4 mfflt* 4a, 4b, 7a, 7 

b fe^ffl. 5 a, 5 b R-f^C*, 5 c , 5 d 5, 8 »W5lWt79y^ 9 
$*Mit75yy, 10 11 B»n-;k 12 5iSl*in-/k 13 

(3/4) " *-;k 14 *M6, 15 X7-7>(yfL, 17a, 17b ftftgg. 19 

a, i9b u-w>y. 20 A^^h, 21 mttsmmamx* 27 

AW, 2 8 jM-*. 2 9 T, T 2 MAfcJn&SJK. 
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im\] [02] 




(18) 
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(19) 
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(Hill 



g 
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(a) <b> 




(20) 
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(51) Int. CI. 7 
F16C 33/36 
F16C 33/62 



F I 



f-73-H ($#) 



F16C 33/36 
F16C 33/62 



(74)ttiIA 100111936 

m± m. ffi- 

$ mmm -mm 1 5 1 8#ta n t N«w*art 

(72>«» * 

Ha«*&Tp*^Sl**Jl^ffl 3 0 6 6 N T NttsStettrt 
F^-A(##) 3J101 AA02 AA16 AA32 AA43 AA54 AA62 BA10 BA53 BA54 BA70 



DA02 EA03 FA35 GA03 



